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Leading discovery and delivery of NC STATE UNIVERSITY o

innovative plant-based solutions to
advance human health & wellness Plants for\
% =" Human Health
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3. Dietary supplements 4. Medical foods
5. Phytopharmaceuticals
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Bioactive phytochemicals a.k.a. phytoactives: natural
compounds in fruits vegetables nuts and grains which
positively impact on human health

Fruits & Berries
Vegetables

Nuts
Tea
Cocoa
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o veor Breakdown metabolites
Multiplicity of bioactivities

Difficult to pinpoint bioavailability



Phytoactives in a FRUIT extract
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Multiplicity of bioactivities
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Superfruits Scrutinized | Genomics
& Metabolomics -0
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Table 1
4¢ label in plasma and brain.

Fraction Serum AUC (% dose = h) % Dose in brain  Brain "Cj/serum AUC

I 1.34 007% 0.0050
I 0.82 016% 0.0200
11l 1.11 011% 0.0101
1Y 2.07 125% 0.0605
v 3.46 A19% 0.0343




Characterlstlcs of a Superfrmt

sﬁpérfruit ORGANOLEPTIC PROPERTIES
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Superfruit| Science in the Marketplace

Why we eat what we eat

Sensual / physiological reasons

¥ , That smells good
That looks good
That tastes good

ey

Social / emotional reasons

Its my wife's ﬁgsha traditional]
favorite dish =

Unlike plants, we can’t
make our own food,
SO we must eat; we
are heterotrophs



Superfruit| Science in the Marketplace

How consumers decide what to buy (to eat)

Economic reasons
oy " | can'’t afford to
Le#<| buy fresh fruit

N
FRIE {I don’t have time to

Media and marketing

—<{ It's a superfood

| will be healthier if |
take a multivitamin pill
14 DAY

"RAW FOOD

DIET
PROGRAM wp

cook — we’ll have
take out tonight

| need to detox

Carbohydrates are bad
kCarbohydrates are good

/N
Organic is healthier

The Paleo Diet Solution

Unlock the Secrets of Evolution

BUY ONE
GET ONE
FREE

a40¢

UPSIZE 10
LARGE

FRIES & DRINK

Image courtesy of acclaimclipart.com
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Why Superfruits?
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Impact in the Marketplace
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Hyperglycemia (elevated blood glucose) = hallmark of diabetes

Metformin = pharmaceutical anti-diabetic drug;
rapidly lowers high blood sugar levels

Blueberry Anthocyanins have blood glucose lowering capacity
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Berries & Gut Health

In vitro pure cultures:
Increase in Lactobacillus and Bifidobacterium colonies; decrease E. coli
In vitro mixed batch cultures:

Increase in Lactobacillus and Bifidobacterium colonies; decrease E. coli

In vivo rat trials:

Increase in Lactobacillus and Bifidobacterium colonies; decrease E. coli
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The Health Story

WILD BLUthRRIES

( | be

We didn’t change the blueberry,
we changed the way people think about it



Breakthrough Health Communications
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Breakthrough Health Communications




Science impacts the marketplace

*Science ........and the trickle-down effect






Blueberry Research Gone Wild!

BLUEBERRY/BILBERRY PUBLISHED HEALTH STUDIES
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 NORTH AMERICAN BLUEBERRY CONSUMPTION

With blueberry production increasing to match rising levels of consumption, it’s clear that more
Americans are discovering just how good these Little Blue Dynamos are.! 5

w5 74 9 million bs.
Total million Ibs.

million Ibs. million Ibs. million Ibs.

15.5 0z 17.8 oz. 20.2 oz.

Per Capita .




Impact of Science Communications on Product Value (Blueberries)

Value ($) of Wilized Production (x°10
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Appalachian Influence of a blueberry=enriche
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Trained distance runners.
Blueberry & green tea
& protein treatments.




Competitive long-
distance runners ran
for 2.5 h/d on treadmills

at ~70% VO, . for 3d
in a row.

This was an intensified
period of exercise for

these runners, inducing
“overreaching”.




Runners supplemented with
the blueberry/green tea protein
supplement continued to
utilize fatty acids during
recovery (14 h post exercise).

Fatty acid oxidation and
ketogenesis were strongly
induced by exercise in
both groups, with
elevations in ketones
more evident at 14-h

recovery in the treatment
group (P<0.05).




PolyPhenolics
Supplement Increases
Ketogenesis and Fat
Oxidation During 14-h
Recovery

* Treament was linked to
enhanced ketogenesis
throughout 14-h recovery.
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Superfruits Seasonal Gluts & Waste
Edible Protein BB Polyphenol-Enriched
Soy Protein matrix 1 . . .
Functional Foods
a Dietary Supplements
: Cosmeceuticals

T

Separate
(centrifugation)

Mix and adjust
pH and temp

>
) ' 65° Brix
Sweeteners
BBJ (blueberry juice) BBJ after matrix removal Flavors
Colorants

Nutrasorb™



Nutrasorb-Zambia

Funded by Bill & Melinda Gates Foundation
Grand Challenges Explorations
Goals of Phase I. Develop and validate an innovative, portable

and stable protein-rich food ingredient fortified with bioactives from
local fruits

Targeted Population: Children and pregnant and nursing mothers

e e
e . i =
THE STATE UNIVERSITY
OF NEW JERSEY

NC STATE UNIVERSITY @)
Plants for
Human Health YOUR HEALTH IS OUR SCIENCE
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Close to 45% of Zambian Children
Experience Hidden Hunger or Malnutrition




Zambian Infant Mortality Rate Is
births (23/222)
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https://www.cia.gov/library/publications/the-world-factbook/geos/za.html#
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Full Fat Soy Cake (Before)




Spread into Thin Layer




Dried in Vacuum Oven

Dried flakes

Mango-flour paste After 4 hours of
inside the oven drying at 45°C

Ground powder



NC STATE UNIVERSITY N\ . ‘
Plants ior\‘ Noble Muscadine Grape

Human Health

I N | T U T E

NS-S (Sorption) for Muscadine Juice

* Efficient, One-Step, Sorption of the Medium Polarity Polyphenolic Compounds
(Polyphenolic Compounds are Sorbed and Stabilized by Protein-Rich Matrix)
* Does Not Sorb Unwanted/Non-Nutritional Material
(Sugars, Pectin, and Excess Water are Removed with the Supernatant)

Hemp Flour w/50% Protein
(HP50)

ADM Soy Protein Isolate
(SP1)




Fats, Qils & Sweets
USE SPARINGLY

Milk, Yogurt &
Cheese Group

2-3 SERVINGS

Vegetable Group
3.5 SERVINGS .

Meat, Poultry, Fish, Dry Beans,
Eggs & Nuts Group
2.3 SERVINGS

Fruit Group
2.4 SERVINGS

Bread, Cereal,
Rice & Pasta
Group




